The purpose of this paper was to examine the relationship between self-efficacy and online learning environments. Self-efficacy refers to "beliefs in one's capabilities to organize and execute the courses of action required to produce given attainments" (Bandura, 1997, p. 3). This paper reviews studies on self-efficacy in online learning environments from 1997 to 2015. Three main categories were discussed: computer self-efficacy, Internet and information-seeking self-efficacy and LMS (Learning Management Systems) self-efficacy. Possible areas of research on self-efficacy in online learning environments were suggested.
INTRODUCTION
he term self-efficacy refers to "beliefs in one's capabilities to organize and execute the courses of action required to produce given attainments" (Bandura, 1997, p. 3). That is, the level of confidence that someone's have to perform a particular task, activity, action or challenge. Bandura (1994) defines self-efficacy as someone's beliefs "about their capabilities to produce designated levels of performance that exercise influence over events that affect their lives" (p. 71). Self-efficacy beliefs determine how people might feel, think, be motivated and therefore how they act and behave. According to Bandura (1997) , efficacy beliefs constitute the key factor of human agency. If an individual believes that he/she cannot achieve the results, they will not make any effort to make things happen. Bandura (1997) states that self-efficacy beliefs "influence the courses of action people choose to pursue, how much effort they put forth in given endeavors, how long they will persevere in the face of obstacles and failures, their resilience to adversity, whether their thought patterns are self-hindering or self-aiding, how much stress and depression they experience in coping with taxing environmental demands, and the level of accomplishments they realize" (p.3).
Efficacy beliefs can influence individuals to become committed to achieve their desired outcomes successfully. People who have high confidence with their capabilities are considered to have a strong sense of efficacy. They don't take difficult tasks as obstacles to avoid, but instead they take it as a challenge to develop their skills. They set challenging goals for themselves and they commit to them; and they quickly recover their sense of efficacy if they failed in a task. As a result, the level of stress and anxiety is reduced; and the amount of personal accomplishments is enhanced (Bandura, 1997) . In the other hand, people who have doubts with their capabilities try to avoid difficult tasks because it can be a threat to them, and those people are considered to have low felt efficacy. Bandura (1994) described those people after facing a difficult task, "they dwell on their personal deficiencies, on the obstacles they will encounter, and all kinds of adverse outcomes rather than concentrate on how to perform successfully" (p. 2). They quickly give up when facing difficulties; and they slowly recover heir sense of efficacy if they failed in a task. They are considered as "victims" to stress and depression (Bandura, 1997) .
Sources of Self-Efficacy
Bandura (1997) has introduced the theory of self-efficacy, which states that self-efficacy expectations are based on four major sources of information: (1) performance accomplishments (also called inactive mastery experience), (2) vicarious experience, (3) verbal persuasion, and (4) physiological states. These four principles are considered as the accomplishments, the first source of information, are the most influential as it is based on learners' previous successful experience. Repeated successes develop strong efficacy expectation that leads to reducing the negative affect of failure. As a result, Bandura states "improvements in behavioral functioning transfer not only to similar situations but to activities that are substantially different from those on which the treatment was focused" (Bandura, 1997, p. 195) . In vicarious experience, people do not depend on their successful experience as the main source of information. They tend to observe others performing an activity successfully. This can be valuable in forming beliefs in self-efficacy. Bandura (1997) has stated that in this source, learners "persuade themselves that if others can do it, they should be able to achieve at least some improvement in performance" (p. 197) . So it doesn't depend on someone's capability to achieve a task but on social comparison. Therefore, self-efficacy would higher if learners were capable of achieving a task that others have done, in the other hand, self-efficacy would lower if the learners fail to meet the performance of others. Verbal persuasion, the third source of information, is commonly used because its ease and it is available. Learners see the persuader as someone who is qualified enough to provide authentic feedback. Verbal persuasion can either lead to higher self-efficacy by encouragements, or lower selfefficacy by providing unrealistic feedback. "Skilled efficacy builders encourage people to measure their success in terms of self improvement rather than in terms of triumphs over others" (Bandura, 1997, p. 106) . Physiological states is the last source of information that can have direct effect on learners' self efficacy. When people judge stress and anxiety, they depend on their state of physiological arousal. Generally, It is very likely that individual will succeed if they are not in the state of aversive arousal (Bandura, 1997) . Online learners are similar to traditional classroom learners in which where their self-efficacy comes from. Y.-C. Lin, Liang, Yang, and Tsai (2013) investigated the sources of Internet self-efficacy for older learners and they found that they had the similar sources of self-efficacy introduced by Bandura (1997) . However, Bates and Khasawneh (2007) found that self-efficacy in the context of online learning is influenced by four factors, which are: (1) previous success with online learning, (2) pre-course training, (3) instructor feedback, and (4) online learning technology anxiety.
SELF-EFFICACY IN ONLINE LEARNING ENVIRONMENTS
Research on self-efficacy has started before online learning has occurred, between the late 1970s and the early 1990s, which was before the birth of online learning (C. B. . In 2008, Hodges stated, "research on self-efficacy in online environments is in its infancy" (p. 10). He suggested that more research is needed in the area of self-efficacy in online learning. Many of the research on self-efficacy in online learning environments was conducted in higher education, as that is not the case with research on self-efficacy in traditional learning environments.
The focus of the previous studies mostly were on the technology factor of self-efficacy in online learning, for example, computer self-efficacy (Jan, 2015; Lee & Hwang, 2007; Lim, 2001; Pellas, 2014; Simmering, Posey, & Piccoli, 2009; Womble, 2007; Wu, Tennyson, & Hsia, 2010) , Internet self-efficacy (Joo, Bong, & Choi, 2000; Y.-C. Lin et al., 2013; Womble, 2007) , information-seeking self-efficacy (Hill & Hannofin, 1997; Tang & Tseng, 2013) , and Learning Management System (LMS) self-efficacy (Martin & Tutty, 2008; Martin, Tutty, & Su, 2010) . Other than the technology factor, some studies have focused on the learning factor alone (Artino, 2007; Joo et al., 2000; Joo, Lim, & Kim, 2013; Y.-M. Lin, Lin, & Laffey, 2008; Shea & Bidjerano, 2010; Xiao, 2012 ) and others focused on general self-efficacy in online learning environments (Gebara, 2010) . Few studies are available that investigated multidimension of self-efficacy in online learning (Bates & Khasawneh, 2007; DeTure, 2004; Fletcher, 2005; Miltiadou & Yu, 2000; Puzziferro, 2008; Shen, Cho, Tsai, & Marra, 2013; W Taipjutorus, 2014; W Taipjutorus, Hansen, & Brown, 2012) .
The table below summarizes some studies on self-efficacy in online learning environments between the year of 1997 and 2015. In this review, three categories regarding self-efficacy and online learning are discussed: computer self-efficacy, Internet and information-seeking self-efficacy and LMS (Learning Management Systems) self-efficacy.
Computer Self-Efficacy
Research on self-efficacy and computers is mainly related to learners' confidence in their capability of using computers and other type of technology. For example, Jan (2015) conducted a study with 103 graduate students taking online courses at a university in USA. The researcher measured academic self-efficacy, computer selfefficacy, prior experience with online learning and student satisfaction. The results of the study found a positive and significant relationship between computer self-efficacy and prior experience with online learning, and between academic self-efficacy and prior experience with online learning, and between academic self-efficacy and student satisfaction. Findings also show a positive and significant relationship between academic self-efficacy and computer self-efficacy, and between prior experience and student satisfaction. However, computer self-efficacy and student satisfaction have no positive or significant relationship. Similarly, Simmering et al. (2009) found that computer selfefficacy is not related to motivation to learn in online courses, however, computer self-efficacy was positively related to prior experience with online learning.
On the other hand, Lim (2001) found that computer self-efficacy was statistically a significant predictor of student satisfaction, and there is a positive relationship between student satisfaction and future intention to take online courses. Womble (2007) also found a significant positive relationship between computer self-efficacy and student satisfaction in online learning environments. Correspondingly, findings from another study revealed that computer self-efficacy is one of the main determinations of student satisfaction with blended e-learning system environments (Wu et al., 2010) . Another empirical study by Pellas (2014) with 305 university students who were taking online courses, found that computer self-efficacy has a positive relationship with students' cognitive and emotional engagement factors, and a negative relationship with behavioral factors. Lee and Hwang (2007) have proposed a model for measuring e-learning effectiveness, and they suggested that computer self-efficacy is a very important and critical factor to student satisfaction with e-learning.
Internet and Information-Seeking Self-Efficacy
Research on self-efficacy and Internet is related to learners' confidence in their capability of using the Internet to seek for information; this is similar to information-seeking self-efficacy in online learning. Joo et al. (2000) investigated the relationship between Internet self-efficacy and students' performance on the written and search tests in web-based instruction. Internet self-efficacy was found to predict students' performance on the search test. However, there was no significant relationship between Internet self-efficacy and students' performance on the written test. survey 180 undergraduate and graduate students taking online courses, they found Internet self-efficacy has a positive significant but very weak relationship with student satisfaction; however, Internet self-efficacy was not a significant predictor for student satisfaction. Similarly, Womble (2007) found a significant positive relationship between Internet self-efficacy and student satisfaction in online learning environments. A study by also found significant but weak relationship between Internet self-efficacy and student satisfaction; however, Internet self-efficacy does not predict student satisfaction in online learning environments. Seeking or searching for information in the Internet is highly related to students' perceived self-efficacy; Hill and Hannofin (1997, p. 59) found that "lack of confidence resulted in low-level searches to simply locate information" where high perceived self-efficacy leads to more exploration and locating desired information. Likewise, Tang and Tseng (2013) surveyed 219 distance learners and they found that those who have higher self-efficacy for information seeking and ability to use information showed higher selfefficacy for online learning and exhibited greater knowledge in online resources. On the other hand, distance learners who have low self-efficacy for information seeking showed more interest in learning how to use the library resources but not the strategies to use online resources.
LMS Self-Efficacy
Martin and Tutty (2008) and Martin et al. (2010) have developed an instrument to measure Learning Management System (LMS) self-efficacy, this instrument measures the confidence levels of learners with LMS and how it affect their performance. The instrument includes five technology parts: (1) assessing the course content, (2) tests and grades, (3) asynchronous communication, (4) synchronous communication, (5) Advanced tools. They found that self-efficacy of online learners was significantly higher than hybrid learners. However, LMS self-efficacy does not have a significant effect on course performance for the online learners but it had a positive influence on course performance for the hybrid learners.
SUMMARY AND CONCLUSIONS
The role of self-efficacy in online learning environments is still in need of more investigations. Computer selfefficacy had significant impact on student satisfaction with online environments and intention to take future online courses in some studies, while others showed no relationship. Internet self-efficacy predicted student performance and satisfaction with online learning but in other studies, it showed that it does not. LMS self-efficacy had no impact on performance in fully online learning environments but had impact in hybrid courses. Consequently, that there are two possible hypotheses. A possible hypothesis is that self-efficacy plays an important role in online learning; another possible hypothesis is self-efficacy does not play an important role in online learning.
Because of little research has been done to investigate the relationship between self-efficacy (other than technology factor) and online learning and because of opposing possible hypotheses. More research is needed to develop of understanding the nature of the relationship. Although computer skills, Internet skills and information-seeking skills are needed for online learning but they oversee other dimensions of online learning such as learning, interaction and collaborative skills. Those aspects together are important to consider when measuring self-efficacy in online learning.
